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im^m 1 ] s^ttmfi#: c n i o osmsp, 
■&B34^j CI n 0 . q 1 ~ 5 asat, Mvtc^^m^^g 

1 — 9 MmTA>of4"^S 1 0 w mtLh<7)iK-?'*^31tfi% 
JilT<7):T;^4!ESS[^ (A) . ^i^ie^@*^0. 1 Sri® 
5 AC mJaTT'*S«^«iH8ie^ ( B ) , Sl^^i^ 
^g*<0. 01 — 0. l//mT-ft-l.il«m4^ (C) S: 

mmm^ ( a) , ijiEB^iRisiaK^ ( b > . avm 

( B ) M/mMiMmmm' { c ) co-stwfm&izm-^^ 
sa^oMjtc'^LT, -en-eno. 3-3 > 0. 5~ 

0. 99.S.1X0. 01—0. 5T$>ty ^ ^— Ul 
n 3 0 0—190 oMMM^-^^Lx^^^mmm 
mmmmimi,zts\,^x . dm^m^i cm *n="iB-« 
^ ( 1 ) 




(sC't', Ri, R2, R3. Rifcil^RsJiSV^i^^Ktitc 

-'Na^r-vil^^, T>U^JUm. TfU^^i^m. 

■eft o . ^^laaru -;i^<o«8iS{i. vNny>'i^ 
ti^^i'^^< i: t> 1 m<^X'$> 0 . R6J±r;p^;i^, r 

)V'ir—)Vm. t L- < (4#f^^?)T U -;US-CS> 

^:<i:fcl«<Oli-C*>.S.. ) T^^ix?. b'XTi^;l-7}^X 

0 8 /X m|^JLhc7)^limSB7LcO^m*^'0 . 1 ( c c / g - 
7^9-) IJATT-ft-S-M^Ja liamc03til-ftttSf4ffl<g 

mmm. • 

[00 0 13 

mWlyi^y. T>U~. 9=y^ym^ 

[0002] 



[0 003] L*-L^:*^^.. ^MlgflWm^Mffia'fc 

^^<. 

[0004] -r^Sri^^,. i«lMtSc-^ff«-'A^*>^E3*^^<7) 
[00051 llll1i2Stl^igiOjST@iXi.3fcia!-ft 

u^. mm. mm^s-i 2 3 0 5-^^fgi=«. 

«af^3&«0 . 1 /imi < 1 umi:XT<nwm'>^$>^ 

^m^^smmm^^ 6 o ~ 9 9 aa% t , ^mk'f-m. 

ifO. \M m JJlTi^liffltc e ^^M-ft^iKfi^ 4 0— 
1 m&% t ^-m^WrC'M.^ LX^^^hy ■iy-^m^' ^tz^ 

14. n-^mmmmzmti&z.tmm^tix^'^^. 
[0006] m^Hz. iMdxm^titmmm^mMm 

miz}i\,^Xli^^^j:m^^^LX\.^^bmth> L*>L 
^cO®-fI:f*:C0ffl(f^jK{t2 0 OMP am±i:l^V^<a 

ttmcojmi,zm-t^m^^j:mtmxh&mmmim. (k 

ic) «±2. 3MPa ■ E3*SP^1^affl 
[ O 0 0 7 ] i^T', Ea®g5iOlgfStfcV^r{i, lu® 

mimm^m^^xn^^mmi,zmtii-r^^^^zr>\.^xi±± 
ii^nmmmzmix&^mitimmmm-^mmtimtrm 
f^mz-oK^xiimmitJ: Ktmmffj^^if^^^ti 

t^ti^. ^ 

[0 008] ^LT, z<7)Xo^j:, mm^xomtm^ 

mL.my ^ 7-imycmX'S,-^Lf^:i>cr>tfiim^tLX\'^ 



0-13011 6-^<&fgtc. 
y^y-tLX. ¥i^S-?S*iO. l^mtSumaT 

X'himmmmsm=F ( b > 5 o~9 9ss%. 

=?-W}^0. 0 1 — 0. \ umX'^^^mWm.'f- {C) 5 
0~lM%S:il^L, 3.<^tTl^m^@l~9/-imT- 
0*imfelJb«0S[^*<3afi%mT<?)^^ 

iitse^ ( A ) ^ . jiiBB&^^i^iiMfe-? ( B ) tmrnm. 

^ (C) tC7)-^th«itCj^S«ftit C (A) / 

{ ( B ) + ( C ) n TO. 3~3<?3S«J-&'C1^4MifCS-& 

8-1 230 5^^^mzm^zixx^^hmi^m\t'\&.m 

(i, 0!li.{f, -?-ixm2 7 8MPa. m/3. 2MPa 

[00 09] L*-L^r*i4>, ±.mmm9.mzii. 

[0010] ClcoSf^ttcoHMJi. 

[00 11] Lt^L^ti^i^. .icrim^jrmmjfm^&mL 
fc^Kiii^ tm.m^i:m^^x^ {i^xr. m^tsmx-m 

yE^^j:mit^mz (,^i,z^mtm^xi&T vtz 0 , m^t 

m^mmmHmz^^^i.^m-^'ey'r-com (mr, 

ffiTL-C Li d i: v^d«f3t=6r^J®6*iec: SCI t3&»'^i-*»-^ 
[00 12] 

i^mt><?mLx o t-r«.iigi] 2|=^hh{4. mmm^ 

[0013] 
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[0014] flP^. *%BH{4. S^^fii*: C n 10 

omm.u. ^-^^sijcm 0. oi-saegc, m 

T/tC^^m^S 1 ~ 9 >u m-e*-oei^fl 1 0 ml^LhcO 
!E[^*«3 Sfi:%mT<o:^r^*!E«ia^ ( A ) ( J31T, m 
I' r:f:^7^9-Aj ) , ^mn.Tmi^ 

0 . 1 Sr® ;t 5 mOT-CS> S B&^^^ia^^ ( B ) 
(tJlT. Wc; >"«1«7>f 9-Bj fctu^^. ) , &tX^ 
%^^@A«0. 0 1 — 0. l;umT'3iS*!l«a^^ 

(c) {.UiT. mz^mmy ^y-Ci bh^-^o, ) i: 
■^tsy ^ y~xt>'>x. mm.y < y-\z^vi hmiP^-^ 
nwrn."^ ( A) , wie^^^in^e^ ( B ) , ^ttxtu 

( B ) at/Biifssnsma^ ( c > to-^tfaatc**^?.* 

^^<^M:Jt-e^L-C> -eixmo , 3—3. 0. 5~ 
0. 99.S.l^0. 01—0. 3X^hy ^y—i.\\ 
n 3 0 0—190 OfifigE*-^^LT:5r^3tmtt« 

5t ( 1 ) 
[00 15] 
[^2] 




[00 16] (^>f, Ri, Rs- R4fcJ:r>'R5{4 

SPJ: 0^(mi.^-^< i: 1 aiOKT-^b 0 . RstiT^P 
-/ua-CfcO, ^^1»TU— -'I'ScoamSfi:. ^NOC>-' 

m^'&mm'mM^xh a . 

[0017] =5:*3, ilEt-XTi'/U^x^ -f >'^^-9--^ 

^^cO^t ■> i i: «i^^T-J> h if ( *ll|!ttf¥SI 4,79 
2, 6 3 2-^) , iSb'XTi'/l^T^X:? ^ >-3j-=Jf-9--^ HSr 

HtnBtie5i5<ig«*?t3Mffl x^tz^i.zw^mzn^^^'^'^ 
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[00 18] ' 

xw.^^fwzm^y ^ y- ciin ifimm^ti^ my^ 

* 1 0 0m&mzMLX^tl^^tl3 0 0— 1 9 0 OfiS 



— ;U) -2 jU7t^i^i^:r.h^iyyjL 
ruy\->'. 2 (4-^:^^ Uo^;W:t^>'i^'J^K 
^ri^:^^:-;^) -2 (4-^iS^^Vu^JU:^^>'i^hV 
x.h^iyy y^rtJ-O^ 2 (4-;'<^$^:J^ Un>f ;u 

:5r^>'>^'Tn;K^>':7a:— /P) -2 - (4-;<:^^i;a 
>f;U:t=S^>'h»Ja:hdf>':7j::z;u) ^'oy^V. 2, 2- 
b'^ (4-^5'^yo>f;^^a(^i/:ro.i^^rv'>^a:^;i/) 
ra>^\'>'. 2. 2-b'x (4-;<^:;^'Jo-r;P^^W 

:^Vly—hlzMm^^T^OU—h ; 2-b Ho^i^o: 
^;\^s<^iP VU—h^ 2-t Ha^S/rabVI^X^i^U 
3-^i:?a-2"-bKu^>'ral:^;U^:5^:5^U 

h . y £/r h;>< •^^yi^'^ v-tf 
4, 4' ->-':7x^;U><:$^>'i^Myv'T:t-— hcoJ; 

[0 022] (ii) fliSKK^b-^^^^cO^^ 

^yn— 1. 3-y'9>-^:^—)V 

1. 4-r:^>'>'':t-;^>^V^^y 
V— 1. y l/~b. 

i3 J: t^fvT ft ^io^ y ix- b (c**jc-r -§> r ^ y u- 

b ; 2-b bodr>':3if-;^-><^^ yw~b. 2-b bo 
^^-y-obVl^p^r^^:^ y U~b. 3 oo- 2 -b ba 
^ o bV^;< y b ;^ y - b ^ ^ V ^ 
{i::fL^c7)p< y b(3*tJE-r-S>T^ y l/-bc7)j: 

d^-OHX5:^r-ri)b'^;^^y v-h. 

>'>?>f yi^r^— b. byj^^/i^^^^f^^t-v-i^'-f y 
i^r^.— b. v-'^ yi-'T^— b^^/p>':5'a^^-^>'. 
>f y:7^n>'S/My>^r^>— b. ^^^i/v-b'x (4-^- 
^t7^=^>^;Myi^r^— b) cJOi:-5=5:>^M y^-r^-— 

hi\L^mhcom\ii)-i^ni^ti^'jTy^ b ; *i*r^ y 
myi<.^ ^ 1^ V ;}^m. 1, 2-b'x (3-^:$^;5'y 
a-f;W:t=3ri^-2-b bn^^-ra.i^^v-) x^/K i^' 

[0023] CI - 3 : H'irtgttb"-yU^y V- 
b y ^a— /Proy N'^- b y ;>< :^ y b . b y p< ^ 
;l^x^y by;><^:?^y b. ^>^^J:yxy] — 
;^b y^^:^ y i/-b. by^f-o— ;p^^>^by;'<^ 

^y lx~b^c7)^^^ yu-— b. i3i;i;^MiX^>c7)P<:^^ 

y ix-^- b ^cMiiB-r ^ r ^ y u~ b 



[00 19] r JiieS-^tt^M* (:Ey^^) 

^ LTiiTia CI - 1 D — CI -4 D (fZ^^ti^h^^y 
^v0 0 2 0] CI-1] #'fffigttb'-;^^yv- 

^^/pp^^'^yi^-b. x^;!^;^^^y i/-b. ^yr 

obVl^^^J'^y b. b ba^s^ai^y^^^rJ^y Ix— 
b, T^b^bFa:7;w:7y/u^:$^:;'yi^-b. ^yi^i^' 
y I/— b^c7);><^^ y b. *3j:t^<rix^^O 

#S!. N-2-b bo^i/- 3-;><^^ yo-^;^::t^i/ 
rabVP-N-:7jtn;^iry i^V-. 4-;^^^yu-f/U 

it^i/ji^/^b y ^ y ^/ vm. mf^com^m. e 

o>^x v:7 3rx:7 — b. 2 -b ba^^-xf-ypyN^f b 
o>?x >ys.:=^)vy ^y.y ^ vm. 
[002 1] C I - 2 3 -'irtg14b'-;p^:y'e- 

(i) m^mvc^m^<^i:^(7^ 

2, 2-b'x (^:?'^yo>f;^:jt^i^:7x-/U) ra^t 
2, 2-b'X C4- ( 3-;^:^:;'yo>r;U:5far>') 
-2-b bD^>'rn.-K^>':7x::i/^D :rayN-:x. 2, 
2-b';:^ (4-^^^y a-^;U':t^>':7x::^;U') roy\- 
2. 2-b'X (4-^^^yo>f;U;t^>'/i^yxb 
^>':7x^;U) :7'•ay^->'. 2. 2-bx ( 4-^:5^:^ y 
0'^;P:t=^>'>^:3:^h^>':7x^;l/') :7'*a>'\">) . 2, 2 
-b';:?. (4-p<^::5'y o>r;P:t^S/T'b^-Xb^^':7x 
-/l^) ro>^N">'. 2, 2-b'X (4-p<^:^yn>f;^:t 
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[0024] C I - 4 ] EWtSlit'^/U^ry V- 

-f y v-T^— h , NU :>< ^ U V i^T 
p<^U'Vt'X (4- v-^0^^>-;P^ Vv-T^t- 
— h) , 4. 4-^71— ;l';<^'>'i^'-f Vi^r^—h, 

m;u:^-2. 4->''-<y>'r^— h<7)j:a^:y-f yi^ 



Mi^i^X-m LJtT%%^jgA> 0 . 6 Ja±-C-$) ^ i: $rS 
5/zmJ:0t:^&V^i;#«±3t®-rfctt*^^H1SS«« 

[0030] ms^y ^ 5-Bt±. JiK^SrSIJa^S *. 

[0031 ] ^ 7— B«4, ^fiOV^lKf^S 

'J£m:ii^j:< . mUm-'j^^S - l O e O 3^lc^$ix^ 

[ 0 0 3 2 1 ^-^c. i.iimnn.^com^'i^^mimzm 

0 ^m-i^mmz^tLti h <r,x'h h m^izz^^mcr)^mi\L 

[0033] w^y ^ y-B<7)mm-nm.i.mzm^^tL 
jLmfii,z\i±mT)v:3^i^]i<m\A^^mi.zx-y 
xm^'t^<r)if—wcmx'$:>^. ^tz. m.^y <y—'B<7) 

i,<^tim± L< . -?-07tir>lcl4. 5 0 0—1 00 0"CC0 

[0 0 34] 2|s^BBt:'fieffl$ft^«^7-f 
c7)^i^f4^^f5*--0 . 0 1—0. 1 fJ.mcr,^mX'h^Mm, 

mFFX'htami^zm^^ixti:^^. mmy < y-ccoi^ 
=f-cr,m^\i.. mzm&^tvtvi^m^. 

timmx'hh. ±tz, ^(Titim. i^^it) i.mi.zm.'^^ix 
•r. m^y y-Btmm(7ittm<^i>coi}mm*^Amm 



[0025] :iti^<^m^s^s.miMmx'm\>^h z t 

hSihtfi. 2i^&j:.-^m.-^Lxmm-th:^hi.x'^ 
a. ^WRcomiimmmmmmMmx-m^^hy ^ y 

- Cim t±, ^%«4^Sl~9//mT*»-:?1Si^=-^gl o 
U mIJl±coe^*i 3 «i%lJiTO^^*ia&^ ( 

^i^e^@7!p'o. 0 1—0. 1 tJ.mX'$>hW3m.it^cr> 
[0026] yf^my ^ y-Ait, t^^^s** i ~9 
jjLhcofi-?** 3 iff s L < j± 1 aa%mTco 

Sirs, -f 9-Ac7):spi^;a^@*il— 9;um<?5 

-fh. t-tz. *4-?fll 0/^mJiJLh^Of4^*^3a»%$:iS 

t^^fz>^t^x.i^ti&:fyK mmm^ii^m^i^cot^ 

( zcnj^u. m^y -f y—B , ai/|gWB7 -f ^— c tco 

V>Tt>|S|«T'$>.&) . 

[0027] 9-A{i:. Jbie^ff2:}Wr-S. 

i,cDT'ftix{f^c7)^j« (^^) nmzm^^ti^^^-fp, 
*.{,zM Lx^mx'$>^*smi^mizMm^j:<mm^tL 

m<m.'^^mAt'>mt^im.x'^ h . 

[ 0 0 2 8 ] ^fe, -A-'^y 5-AJ4, 
lMMm>z1bhm'0'&-f\^i:,W.—<r>y ^ ^y-t^hts:^^^ 
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[0035] 5r*j, mmy 9-c{±, 

[0036] --mz.wmz.m?^^ix^mscy < 5-c & 

[0037] :*f|HJ-C-ffiffl-r&7 ^ 7- Clio ± 
7 < 7-«o«»^ ^*t-?ix#l=: ( A ) , ( B ) . at)f 

( c ) T^-r. 

[ 0 0 3 8.1 i-r, ^-Bfciixijiia^ -f 5- 

6O~9OS4%-C^$>0. aiffl7-f 5— C*«5 0~1S 

»ilL.<«4 0— 1 0»t%T-a5S. flP*>. 
y -f 9-BOie-g-»{4 C ( B ) /{ ( B ) + ( C ) > : T- 
mVX. 0. 5 — 0. 99,*f*L<<40. 6 — 0. 9 
•CAO, fi«ffl7^ 7-C<0ffi-&fi« C (C) /< (B) 
+ (C) >:i T'^tT, O. 01 — 0. 5, *fiL<t4 
0. 1—0. AX'hh. 

[00391 ±M^ffys,■^m^^zi5\.^x , mf!.y h^—b 

*«5 0Sa;%J;'?i,/jN$V^J^-^ (Mli^ ^-7-0*^5 0 

^sf<^s^isMtsw)<S8«B<«4«*»'«T-rs. m^y 

7-B*^9 9a»%i Otr^^V^^^tCt. T^S-fbtt 
[0 04 0] ^LT, ^-AcoE^fit^l^ 

5-Acoaa^ojt. Hi^> c (A) / 

{ (B) + (C) n T'^LT, 0. 3 — 3, n±L<\i 
0. 4—2. 3«0lEHT'$>-&, JjeSitt C (A) / 
{ ( B ) + ( C ) > D *>'0 . 3 i O'hS v^J©^^ltX3 J: 0 
:;«;§i^J^t=t4, mmy ^ y-Btwmy ^ y—ccn-^ 
%\:m.i}mi^^^ms,i.fzh L-xi:>-m^^mwffmm.'^^ 

[004 1] l^tz. y^=y- Clin (4, S-^tSmfi^*: 

ijmt Lv^. ii^i]^hmyH-fmmi,imzm^^ti6i><7)X' 



m^^t-^izx ^fsm^. ^^^-h^ yy''J>im 

2rfflv>s^r^, i^^mi.zmm^'&mm.w^y'yy}- 
m-^^^th:frm.i}^hh. z<r>ims:^i±^^my ^ y— 
A, n^y^^—B^ tiiii/mmy 4 =9—c^m.^i,fi 

[0042] ^^(r>%mmm^mmmm^ii\.-^x 
{4, JiiS7 >f 5- ciin cr)W.^mim^\i&.wi o o 

afigPl=**LT, 3 0 0— 1 900fifig5. SfSL<{4 
5 0 0—1 20 OSfiS5T^f-m.{f^:/i>5rV>. 7 -f ^— 
Clin <OiE-^»*>-3 0 oaSSPi '9ii'-^v^J^{4, 5E 

mmifi^'^x'^j:\. ^tztb ymmmjs.i:^-r^m\LW 

?rftS^*»l^i:^&. *Jt. 1 90 0afiSPJ:O^V> 

Jl^{4, a-^mM#:4'tc^^^«*-'J^-l=:4i^Lfl- 

[0 04 31JilB7^7- Clin lc*iV^-C(4, ^-Offi 

{4, Itra^S- 1 2 3 0 5^^^j^m(,Zsm^tlX\'^^ J: o 

iz^ y^^-iumztuf^^mnMo. osx/mj^ji 

[0044] zzx\ mfumx/mm^fiico^iiAi 
mmxmx'm^x'^. mnMims.^mfi^mmMX' 

mmtims.mioizm^^ixrzmTi^mmizm'^^ . m 

s.mcom^(r>mtiittK'^<r>m^cr)^.<7)mnM<r)i^y 

^!S.Lx-3tiif>^tL?>mx'$>i,. 

[0 04 5] y-f 9— Clin lc:*>V^T(4, -eo^BTLS 

0. o8MmiiLtc^mmm.c^mmti^o. 1(00/ 

ciin ^m^-^hcoij^imx'h^, zcom^-i^m^. m 
x.i£y ^ 9- CI in ^:WHm<ois^f*i'i'-cmms.m^ 

fUt^Sm-ry-?-^ -r-Srffli^T 6 0 M P aCD J; 3 =5:^^ 

[0046] :*:%HBi03ti®<b1t#f4ffl1gm«f4lCfeV^T 
{4, 3tS-^^J^r^Jfc LTBirlB-M^ ( 1 ) T5^$ix«.t- 
:x.Ti^/i'^^:^y -r y:^^^^ Y^mrni-hzh-hmibx 

^j:i:>-rizmmnzm-i,^^'&^Mtbi> z t t/^mm^i: 

[0047] ±ieb'XTi^;Pi^x:7 K{4h5 
le— JKse ( 1 ) X'ijk^ix^tcoX'hixif. ■'ji:mcr)-(t-^m 

timi^mm^j:<m^-^^tt^. zzx\ mi-m^ ( i ) 

lzti\,^X. Ri, Rz. Rss R4*5J:t/R.5«4, 
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±i^z7i<imfw.i^. ^^^yymiT. t;i^^/us. tju^^i^ 

[0 048] MfB-IK^ ( 1 ) 4^. Ri> Rz. 1^3. ^4 

[0 04 9] ^fz. Mie— ( 1 ) Ri. R2. R 
3. R4&t>'R5t::*5tt-ST;^^;US. i5j:lXr;^^-/^ 

3-:t^T'::::;U^:^?-'W/^fL^. 
[00 50] ±fz. m^—Wc^ ( 1 ) 'f. Ri. R2. R 
3. R4&l/^R5^-*5(t^ryP::?^>'S. r;P^;^f-:tS 
(i#(cl®S^fL^v^?5?^\ — ®Wcc{i:^i5ci — 1 scon: 

-g). —mzim,\izmm^ixhmT)V'n^i^mh\^x\t. 

[00 5 1 ] tti. mi—m^ ( 1 ) Ri. R2. R 
3. R4^lXR5^Ci^^t^ffl^L<Ci^^a}«cOTU-/P 

mii. mzmmi^\'^:^K -mifzwrn^mtrm^'tti 

^ h ^ 7 a: S/'^ a o :7 X ^/l^X^j^^^ff ^>ix 

[00 52] ^^(,Z. m^—m^ ( 1 ) RetCi^tt 

ti^^-^:/)K —wtmz{±m^mi-'iscr>mmik$>^\^^i± 

[00 53] $ i^iZ^fz. mfIB— ^ ( 1 ) RetC 

[0054] ^%mx'itm(^zi^m^tii>±i^^'y^Tiy)u 

(2, 6->^'^na^wM7W) :7x~;U7f^x>^ >f V::^ 



>f h\ b';:^- (2, 6-S/'i?'aa^>'V'>f;l') - 
2, 5->-'^^;P:7x^yP7r:^:7 >f V'^^-^'-r h\ fx 
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Abstract of JP2000053519 
PROBLEM TO BE SOLVED: To obtain the 
subject material with improved stability to 
environmental light while retaining its high 
mechanical strength and surface luster by 
including a poiymerizable monomer, a specific 
photopolymerization initiator and a specific 
filler in specified proportions. 
SOLUTION: This photocurable restorative 
material for dental use is obtained by including 

(A) 100 pts.wt. of a poiymerizable monomer, 

(B) 0.01-5 pts.wt. of a photopolymerization 
initiator consisting of a bisacylphosphine oxide 
of the formula [R1 to R5 are each H, a 
halogen, an alkyl(thio), an alkoxy or a 
(substituted) aryl; R6 is an alkyi, an alkenyi or 
a (substituted) aryl], and (C) 300-1 .900 pts.wt. 
of a filler comprising (i) amorphous inorganic 
particles 1-9 &mu m in average size with the 
particles >=10 &mu m in size accounting for 
<=3 wt.%, (ii) approximately spherical 
inorganic particles >==0.1 &mu m but <=5 &mu 
m in average size, and (iii) inorganic 
microparticles 0.01-0.1 &mu m in average size 
in the weight ratios (0.3-3), (0.5-0.99), and 
(0.01-0.5), based on the total weight of the 
components (ii) and (iii), respectively. 
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Partial English translation of Japanese Unexamined Patent 
Publication (Kokai) No. 2000-53519 

Title: Photocurable Dental Restorative Material 

Claims : 

1. A photocurable dental restorative material containing 
100 parts by weight of a polymerizable monomer [I], 0,01 to 5 
parts by weight of a photopolymerization initiator [II], and 
300 to 1900 parts by weight of a filler [III] , wherein the filler 
[III] contains: 

(A) irregular inorganic particles having an average 
particle size of 1 to 9 /zm and containing not more than 3% by 
weight of particles having particle sizes of not smaller than 
10 11 m; 

(B) nearly spherical inorganic particles (B) having an 
average particle size of larger than 0.1 but not larger than 
5 ixm; and 

(C) inorganic fine particles having an average particle 
size of 0.01 to 0.1 iim; 

the blending ratio of said irregular inorganic particles 
(A) , said nearly spherical inorganic particles (B) and said 
inorganic fine particles (C) are 0.3 to 3, 0.5 to 0.99 and 0.01 
to 0.5, respectively, with respect to the total weight of said 
nearly spherical inorganic particles (B) and said inorganic 
fine particles (C) , 

and wherein the photopolymerization initiator [II] is a 
bisacylphosphinoxide represented by the following general 
formula (1 ) , 

- omitted - (1) 



1 



2 



(wherein Rl, R2, R3, R4 and R5 are, independently from each 
other, hydrogen atoms, halogen atoms, alkyl groups, alkoxy 
groups, alkylthio groups or substituted or unsubstituted aryl 
groups, the substituent of said substituted aryl group is at 
least one group selected from the group consisting of a halogen 
atom, an alkyl group and an alkoxy group, R6 is an alkyl group, 
an alkenyl group or a substituted or unsubstituted aryl group, 
and the substituent of said substituted aryl group is at least 
one group selected from the group consisting of a halogen atom, 
an alkyl group and an alkoxy group.) 

2. A photocurable dental restorative material according to 
claim 1, wherein the volume of micro pores due to strongly 
aggregated particles having a porous diameter of not smaller 
than 0.08 /im in the filler [III] is not larger than 0,1 (cc/g 
of filler) . 

[0008] As a photocurable dental composite restorative 
material placing importance on the mechanical strength rather 
than on the aesthetic appearance, there has been known the one 
that uses a filler of a mixture of irregular inorganic particles 
having a particular particle size, an inorganic spherical 
filler having a relatively large average particle size, and a 
fine powdery inorganic filler, the filler being highly densely 
blended. Concretely speaking, Japanese Unexamined Patent 
Publication (Kokai) No. 10-130116 (note): USP 5,856,374) 
teaches a photocurable dental restorative material containing 
a filler obtained by mixing (B) 50 to 99% by weight of nearly 
spherical inorganic particles having an average particle size 
of larger than 0.1 but not larger than 5 /jLTU and (C) 50 to 1% 
by weight of inorganic fine particles having an average 
particle size of 0.01 to 0.1 /zm, and further mixing (A) 
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irregular inorganic particles having an average particle size 
of 1 to 9 lira and containing not more than 3% by weight of 
particles having particle sizes of not smaller than 10 /i m at 
a weight ratio [A/ (B + C) ] relative to the total weight of the 
(B) nearly spherical inorganic particles and the (C) inorganic 
particles (C) of 0.3 to 3. The cured body of the photocurable 
dental restorative material (hereinafter simply referred to as 
"conventional restorative material") exhibits surface 
glossiness which is slightly inferior to that of the cured body 
of the photocurable dental restorative material disclosed in 
Japanese Unexamined Patent Publication (Kokai) No. 8-12305, 
but exhibits surface glossiness which is sufficiently 
practicable for restoring the gum teeth and further exhibits 
a bending strength and a breaking toughness value which are as 
very excellent as, for example, 278 MPa and 3.2 MPa-m^^^. 
[0009] It was, however, learned that the above conventional 
restorative material has a problem in that the viscosity of the 
paste rises while conducting the operation such as filling or 
banking, making it difficult to continue the operation. 
[0010] The problem of operability stems from that a 
combination of camphor quinone and tertiary amine compounds 
(reducing agents) such as ethyl dimethylaminobenzoate ester, 
that is usually used for the traditional restorative as a 
photopolymeriation initiator, starts curing due to dental 
light for illuminating the oral cavity or due to the indoor lamp 
such as a fluorescent lamp (light of this kind is hereinafter 
called "environmental light") , It is considered that this 
problem can be avoided by decreasing the amount of addition of 
the photopolymerization initiator or by adding a 
polymerization inhibitor . 

[0011] When the above alleviating method is employed, however, 
the curing does not take place to a sufficient degree despite 
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the restorative material is irradiated with light by using a 
light irradiator (hereinafter, light irradiated for effecting 
the curing is also called irradiated light) and the strength 
rather decreases leaving unpolymerized monomer near the 
surface of the cured body. In particular, when the 
unpolymerized monomer remains near the surface of the cured 
body (hereinafter also referred to as amount of unpolymerized 
surface) , the surface of the cured body is unhomogeneously 
polished when it is polished arousing a new problem of a drop 
in the surface glossiness. 
[0012] 

[Problems to be Solved by the. Invention] It is an object of 
the present invention to improve stability of the conventional 
restorative material against environmental light while 
maintaining its favorable mechanical strength and surface 
glossiness . 

[0013] 

[Means for Solving the Problems] The present inventors have 
conducted keen study concerning the photopolymerization 
initiators in an effort to solve the above problems, have 
discovered the fact that when a particular 

bisacylphosphinoxide derivative is used instead of the above 
camphorquinone photopolymerization initiator, the mechanical 
strength does not almost decrease and, besides, the amount of 
the unpolymerized surface is suppressed despite the amount of 
its use is decreased to enhance the stability against the 
environmental light, and have thus arrived at the present 
invention . 



[0018] 

[Embodiment of the Invention] The photocurable dental 
restorative material of the present invention contains a 
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polymerizable monomer, a filler and a photopolymerization 
initiator. Here, the kind of the filler, blending amount 
thereof, the blending amount of the photopolymerization 
initiator are the same as those of the above-mentioned 
conventional restorative material. That is, the filler is a 
mixed filler [III] comprising the irregular filler A, the 
spherical filler B and the fine filler C, which are blended at 
a particular blending ratio, the blending amounts of the filler 
[III] and of the photopolymerization initiator being 300 to 
1900 parts by weight and 0. 01 to 5 parts by weight, respectively, 
relative to 100 parts by weight of the polymerizable monomer. 
Having basically the above composition, the photopolymerizable 
dental restorative material of the present invention features 
particularly high mechanical strength after curing, and 
excellent surface glossiness. 



[0025] These polymerizable monomers can be used alone but can 
also be used being mixed together in two or more kinds. The 
filler [III] used for the photocurable dental restorative 
material of the present invention comprises irregular 
inorganic particles (irregular filler A) having an average 
particle size of 1 to 9 /im and containing not more than 3% by 
weight of particles having particle sizes of not smaller than 
10 jum, a nearly spherical inorganic oxide (spherical filler 
B) having an average particle size of larger than 0.1 fim but 
not larger than 5 /zm, and fine particles of an inorganic oxide 

(fine filler C) having an average particle size of 0.01 to 0.1 

/J. m. 

[0026] As the amorphous filler A, there can be used any known 
one without limitation provided it comprises irregular 
inorganic particles having an average particle size of 1 to 9 
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jum, preferably, 1.5 to 5 fim and containing particles having 
a diameter of not smaller than 10 /xm in an amount not larger 
than 3% by weight and, preferably, not larger than 1% by weight. 
When the average particle size of the irregular filler A lies 
outside the range of 1 to 9 /im, it becomes difficult to obtain 
a cured body having a high mechanical strength. When the 
average particle diameter of the irregular filler A exceeds 9 
jam, further, the surface glossiness of the cured body 
decreases. When the amount of the particles having a particle 
size of not smaller than 10 jum exceeds 3% by weight, the 
mechanical strength decreases probably due to that the 
particles having diameters of not smaller than 10 /zm start 
breaking down. Here, the average particle size stands for an 
average volumetric particle size (this also holds true for the 
spherical filler B and the fine filler C) . 

[0027] There is no particular limitation on the material 
(component) of the irregular filler A provided the above 
conditions are satisfied. In particular, there can be used 
inorganic materials which are insoluble in water without 
limitation. Concretely speaking, preferred examples include 
borosilicate glass, soda glass, glass containing a heavy metal 
(e.g., barium, strontium or zirconium), aluminosilicate, 
f luoroaluminosilicate, glass ceramics and silica, as well as 
composite inorganic oxides such as silica/zirconia, 
silica/titania, silica /alumina, etc . 

[0028] The amorphous filler A needs not necessarily be the one 
of a single kind provided an average particle size thereof lies 
within the above range, and may be a mixture of two or more 
fillers having different average particle sizes and materials 
(components) . 
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[0069] The invention will now be concretely described by way 
of Examples to which only, however, the invention is in no way 
limited . 

[0070] Described below are the polymerizable monomers, 
photopolymerization initiators and amine compounds used in 
Examples and in Comparative Examples. 
[0071] (a) Polymerizable monomers. 

Bismethacryloylethoxyphenylpropane (hereinafter 
abbreviated as D-2.6E). 

Triethylene glycol dimethacrylate (hereinafter 
abbreviated as 3G) . 

1, 6-Bis (methacrylethyloxycarbonylamino) -2, 2-4-trimeth 
ylhexane (hereinafter abbreviated as UDMA) . 

(b) Photopolymerization initiator . 

Bis (2,4, 6-trimethylbenzoyl) -phenylphosphinoxide 
(hereinafter abbreviated as BAPO-1) . 

Bis (2, 6-dimethoxybenzoyl) -2,4, 4-trimethylphenylphosph 
inoxide (hereinafter abbreviated as BAPO-2) . 

Camphorquinone (hereinafter abbreviated as CQ) . 

(c) Amines. 

Ethyl p-dimethylaminobenzoate (hereinafter abbreviated 
as DMBE) . 

N, N • -Dimethyl-p-toluidine (hereinafter abbreviated as 

DMPT) . 

(d) Fillers. 

Irregular silica/zirconia of which the surface is 
treated by, y -methacryloxypropyltrimethoxysilane, average 
particle size; 3.4 /xm, containing 1.0% by weight of particles 
having particle sizes of not smaller than 10 iim (hereinafter 
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abbreviated as A-1) . 

Irregular silica/zirconia of which the surface is 
treated by, y -methacryloxypropyltrimethoxysilane, average 
particle size; 3.0 fim, containing 4.5% by weight of particles 
having particle sizes of not smaller than 10 /xm (hereinafter 
abbreviated as A-2) . 

Spherical silica/zirconia, average particle size; 0.52 

Jim (hereinafter abbreviated as B-1) . 

Spherical silica, average particle size; 0.62 /zm 
(hereinafter abbreviated as B-2) . 

Spherical silica/titania, average particle size; 0.08 /i 
m (hereinafter abbreviated as C-1) . 

Spherical silica/zirconia, average particle size; 0.06 
jiim (hereinafter abbreviated as C-2) . 

In the following Examples and Comparative Examples, the 
volumes of micro pores due to strongly aggregated particles of 
the fillers, preparation of the photocurable compositions, and 
measurement of curing properties (stability against the 
environmental light, depth of curing, amount of the 
unpolymerized surface, amount of change in the color tone) and 
mechanical strengths (bending strengths, breaking toughness 
values) of the cured bodies were taken in compliance with the 
methods described below. 
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